(S1) into the parts given by the Gaussian headgroups ( ) 
for the hydrocarbon chains and ( ) 
and for the L βI, h phase, where chains pack on a hexagonal lattice, we apply (3) for the L β' phase, where θ t is the average tilt of the hydrocarbon chains with respect to the membrane surface. The tilt can be estimated from
where nt C d is the hydrocarbon chain length of non-tilted bilayers. In the present case, we have In order to improve the quality of WAXS we have applied a Lee filter (5), which smoothes additive noise by generating statistics in a local neighborhood and comparing them to the expected values. Its application is demonstrated in Fig. S1 .
LEAKAGUE EXPERIMENTS
Leakage experiments on DPPG and DSPG vesicles have been performed using a fluorophore/quencher mixture of ANTS/DPX as described in the materials and methods section. Results from a leakage experiment on DSPG are presented in supplementary Fig. S2 . No increase of fluorescent intensity was recorded over a period of ~ 2 h. The addition of the detergent Triton-X100 releases ANTS and leads to the observed increase of fluorescent intensity.
ADDITIONAL SAXS DATA
Supplemental Fig. 3 presents additional x-ray scattering data. Fig. S3A gives a direct comparison of DSPG at 45°C with DPPG at 30°C on a normalized intensity axis clearly demonstrating the additional diffuse scattering around 0.2 Å -1 present for DSPG. Fig. S3B shows DSPG in the L α phase at 60°C. In this case the data clearly exhibit a minimum between the first and second side-maximum of the diffuse intensity. Note that the minimum does not go to zero intensity due to the geometric smearing imposed by the ruler shaped x-ray beam (6) . The pattern was analyzed in a trial with a coexistence of interdigitated and non- 
